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ABSTRACT 


Tlu> paper Introduces a session that reviews 
some NASA-derived technology that may be useful 
In the automotive Industry. Several examples In 
tlie paper illustrate aerospace tecjinology already 
.It work in th.it Industrv. Services offered by 
NA.SA to facilitate access to its technology are 
described. 
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ntE SESSU'N "MAKINt; AF.RjiSI’ACE rECHNOUX:Y WORK 
tor tl\o Aotomot I Vi* Indiuitrv" Is nu)tlvatoil by nn 
Important ob|i*ctivo ol the National Aortinaut i cs 
anil Space Administration - to ensure maximum 
value trom national aerospace activities. 

At Its present level ot $4 billion per year 
the aerosp.ice prunram is less tlian a penny out 
ot the Federal budi>et dollar, but it Is a sub- 
.stantial part ot the S2b billion that the 
Federal Covernment Invests annually In research 
and technologv. Federal expenditures tor re- 
search and technolo>ty are miire than hall ot the 
national total. rims, it is Important that the 
Nation use the results ot .ill these expenditures 
as ettectlvely as possible. 

I'he premise under Ivlm; the session is that 
advances m.ide In one technical field can contri- 
bute to other fields. Anyone can luimed i a te 1 y 
think ol his own examples. For inst.incc, space 
exploration was m.ide possible by the development 
ol rocket propulsion, the computer, .ind minia- 
turized electronics. To continue the example, 
modern rocket propulsion evolved from rockets 
deveh'ped for military purposes, and It traces 
its antecedents to Chinese pyriitechnics . Hut 
aloiiK the way development ol rocket propulsion 
has both .advanced .ind helped create turhopump 
technology, modern metal lurity, digital ci'iitrol 
systems, new uiulerstandliiH in iluid mech.anics 
and theniKidynamics , .ind mi>re . 

Based on this premise, subjects believed to 
have relevance and potenti.il usefulness to the 
automotive industry h.ive been si*l..'ti'd trvim con- 
temporary NA.SA pro/.r.ims mil projects tor this 
sess ion . 

1'A.SA's total pronr.im is annually authorized 
by .Id ot Congress, with Inputs 1 rom NASA; other 
.i>;enc<es ol novernment, teiUr.il, st.ite, and 
loc.il; iiuiustrv; sclentilic and enn ineer inn .ic.i- 
demies and societies; and other or^an i z.i t i ons 
anil i ml i V idii.’i I s . Execution ol the progr.im is 
l.ir>;ely conducted throuKh nine m.i jor field ci*n- 
teri" , each with its own technical orient.it ion, 
or mission; lor ex.impli*, sp.ice l.iunchi's .it 
Kennedy Space tleiiter, sclentilii. s.itellites and 
tracking networks ;it Goddard Space Fliitht Cen- 
ter, propulsion and power techn.' 1 ov;y .it Lewis 
Rese.trch Center, to mention a liw. 

N.VSA's pri>>tr.im has sevi'r.il m.i jor cimipoiieiits 
One is space explor.ition, in which new knowledge 
is hein>; acquired trom the l.ihor.itory i<t sp.ice 
itsi'lt. rh i s new <nowled)',e is .ihout tin. phvsits 
ot the e.irtli-sun environment, .ibout the moon .ind 
pl.imts, .ind .ibout th.. st.irs .mil >;.il.ixies tlu*m- 



selves wltli observations across the spectrum un- 
obscured by .itinosptu-re . 

A second major component comprises the new 
services from earth satellites: vastly Improved 

communications , weather data, aid to navigation, 
and earth observations useful to agriculture, 
forestry, mining, water management, transporta- 
tion, urban development, pollution control, 
geodesy, and mapping. 

A tlilrd major component In the NASA program 
Is development of aeronautical technology through 
research and experimental engines to demonstrate 
the technology. 

Also, behind tiie obvious space speculations 
and advances for aircraft Is a fourth major com- 
ponent, the large body ot research and technology 
both to support current activities and to make 
future options 'ossible. 

Finally, NA.SA has an objective of aisseml- 
natlng the findings and results of Its work as 
widely as practicable. Some of the technology 
generated by or for NASA lias transferred to other 
than aerospace jctlvities easily and on its own. 
But NASA also wi’rks at overcoming Inherent bar- 
riers to communicating technical Information be- 
tween fields, especially when that Iniormation Is 
so profuse, so fragmented, and so isolated from 
potential users by company, by Industry, by geo- 
graphy, and by otlier factors, such as Ll>e torm In 
whicli it appears. 

Ivliile It Is always difficult to pinpoint all 
of the roots ol a technical achievement, tliere 
are hundreds of instances in which new ideas or 
Information, new Inventions or devices, new 
metliods or techniques from aerospace liave flowed 
into sucli diverse activities as communications, 
weather services, transportation, health ser- 
vices, food production and processing, education, 
electric utilities, petroleum and gas, construc- 
tion, manufacturing, and c«)nsumer goods. Here 
are S4)me ixamples from the automotive industry: 

• K'.ectronics design, cinnputer systems, and 
.ju.ility control experience gained by an 
automobile manufacturer managing tlie fa- 
cility for the Saturn I/IB systems devel- 
opment at Huntsville, Alab.ima has been 
used bv th.it manufacturer to develop both 
new products .md nev^^ metlu'ds of produc- 
tion liiu tesling IHr most ol its cars 
.ind trucks. 

• A combustion an.i lysis minputi-r priigram 
developt d by NASA's Lewis hesearch Centi r 
has l)ei-n used extensively li'r .lutomotive 
engine nsearch and development since lM7l). 
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• An infrnroil sciinnor ;nul lolfvlsion dis- 
play ili‘vc lopi-il tor till* Marshnil Contor 
was convor tod inlo a eomnu.Tii.il scanmr 
•ind Is ronularlv nsod l>v a tiro mamifac- 
Luror to analv/o L I lu- di’siy.ns .iiul por- 
lornianco, ;inil .ilso lo iiwosl iy.alo liow lioat 
shortons sirvici' lilo lor V-l>olts, shock 
iiu>iinls, hrakos, aiul rnhiu'r hoarinp.s. 

• Kshanst >;.is .inaly/ors lii.il provide .-iiiLo- 
mated testing; lor pr»>dncLion quality con- 
tri'l , trouhli- sliootiny,, and state and led- 
er.il emissions cert 1 I I c.it ion li.ive tliTived 

I rom li.i/.i rilous i',.is .in.ilv.'ers ilevelopid 
I lU'iii S.iturn rockets 

• A ilevice lor suppri'ss. i nn noise prop.ip,.ited 
throunli ducts is heinn evaiu.ited hy a 
manul .icturcr i>l truck imillUrs as a w.iy 
ol meetin)', luture truc't noise 1 i-vi' 1 s . 

• A $10 000 test veliii le ilesinmd to meas- 
uri' airp>>rl runw.iy skid nusist.iiue is 
pri'viilini; r^.•^(u i red im.isuremi-nts lor lii>;h- 
w.iy skid resisiance on an equ i v.i 1 iMit basis 
with conaiiiTC ia 1 skid testiTs costing 

$1)0 000 to $200 000. 

Anil one ci>uld no on listing, developments 
.ind spin-oils in priuluction prm esses, desinn 
methods, il.ita mananement systems, m.iteri.ils tech- 
nolony, reliability .ind s.ilety, .ind hinhway im- 
provements that have t r.ins 1 e r red from .lerospace 
lo .lutomotlve uses. It is ho|ied th.it this ses- 
sion will iMicour.ini' turther technolony transfiT. 

The nmuTal subjects ol this session include 
.1 structural .in.ilysis computer proni'-im called 
N;V$ I RAN di'Ve loped hy NASA for u.se on .spaci-cr.i 1 t 
.nul l.iiiiich vehicli' de.si>;ns. llu pro> r.im, .ind 
v.iri.ints ol it, has liai! wiile .ipp I i c.it ion ; oil 
refineries, nude. ir pl.ints, bui Minns, .lircr.ilt, 
ships, rail cars, trucks, tractors, automo- 
biles, - eviMi roller coasters. fhe ri'St ol tlie 
subjects ri'l.ite ti' I'linine rese.ireh and develop- 
ment. fh.it is not a bias, ot this session ornan- 
i.icr, wlio comes 1 rom the Lewis ResiMi'ch Center, 
but rather reflects the n.iLion.il needs ol redu- 
cinn both hinhw.iy veliicle fuel consumiuion .ind 
.1 i r po I lilt i on . 

A woril .ibout the Lewis Rese.ircli Ciiiter in 
i:i I’ve 1 .nul , NASA's centi r for propulsion .ind pow- 
iT rese.ireh, minht be useful. At presint it is 
.1 J>0-acre complex of 1 abor.i tor i es .'ind i-nviron- 
ment.il test f.icilities (.iltitude ch.imlu r. , wind 
tunnels) with .i 3000- piTson st.ill. Opened in 
1042 as a labor.itory ot tlie N'.ition.il Advisory 
Committee for Aeronautic;., the Cent<r contributed 
to luels technolony, superch.ir.- im: , .ind enniiu' 
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coulinK (lurinK World War II. From inriedlacely 
after that war, the Center conducted researcli 
and advanced tcchnoloKy on. aircraft ^as turbines, 
Jets, propH, and fans. Every United States tur- 
bine flyliiK today - and tliey comprise about 
bO percent of tlie world's ci>mmercial fleet - 
bears some mark of Lewis' work. Aircraft propul- 
sion systems currently comprises about half of 
the work of the Center. 

Lewis work In space propulsion, dating from 
experiments with high energy liquid propellants 
in the late 1940's, helped cre« te the capabili- 
ties for the rewarding venture into space; that 
work, including Centaur, the ilrst hydrogen- 
lueled rocket, and electric rockets, continues, 
.ilong witli work on space power systems such as 
luel cells, batteries, solar cells, and small 
^as turbines. 

And Increasingly, the facilities, experi- 
ence, and capabilities at Lewis are being brought 
to bear on terrestrial problems, for example, 
management ol projects for the Department of 
Energy on assessment of power gener.itlon cycles 
for central electric power generating stations 
.ind cogeneration, large wind turbine-generators, 
and solar cell tests and app 1 icat ! .ms . 

Recently, the Lewis Research Center was 
asked by tile Department of Energy to manage pro- 
jects for al tern.itlve propulsion systems for 
highway vehicles. These projects are part of a 
broad Department of Energy program aimed at re- 
ducing hlghw.iy Vehicle fuel consumption and 
broadening the fui'l options for such vehicles. 

One of these projects is directed at ad- 
vancing technology so th.il ;i gas turbine engine 
and a Stirling engine miglit each become a pos- 
sible alternative tii the conventional spark ig- 
nition engine. Implementation will be through a 
joint effort between the United States govern- 
ment and the I'.S. automotivi Industry. Coals 
Include providing the requisite technology base 
within the Industry by 1983 lor the gas turbine 
and by 19b4 for the Stirling engine to permit a 
decision by the .lutomotlve industry to enter in- 
to production development of an improved version 
ol ich an engine. Further, enough technology 
should be In hand then to allow a programmatic 
decision on whether to pursue a more advanced 
ver.slon of either engine; a more advanced ver- 
sion would incorporate significant advances in 
technology and would offer major improvements in 
several system performance indices such as fuel 
economy, driveability, alternative fuels, low 
emissions, cost, and marketability. 
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n>f second project Is tor electric and hy- 
brid vehicle propulsion systems. The objective 
is to develop and demonstrate the overall pro- 
pulsion systems technoloKy required to provide 
electric and hybrid vehicles with tlie perform- 
ance lile cycle, and operating costs required 
for broad public acceptance. Included within 
tills project is an effort to proviile performance 
data ;ind improvements for exist iiiK c ommerci.il 
components in the next two years both to support 
tile industry .ind to be a base 1 rom which to mea- 
sure improvements. Also, the project is to de- 
velop and demonstrate advanced components and 
propulsion systems by late 19H3 and to provide 
fully developeil components .iiid systems based on 
new propulsion concepts by late l^hh. 

Specific choice ol content for the ses.sion 
tiid.iy was nuided by correspondence and consulta- 
tion with technical represi'iital i ves oi the auto- 
motive industry. In particular, .1 working i'.roup 
assembled by Kmmett K. Ilixon, Hercules, Incor- 
porated, discussed and rated lor possible inter- 
est to automotivi etiKineers li dilterent techni- 
c.'il topics sunp.i'steil by NA.SA .is possible pn-sen- 
tations. Ihe uroup includid Harold N lionart. 
Director, .M.inu factor inn Knnineerinn and iichni- 
cal Systems Office, Ford Motor Co., Kohert (. . 
DeCraxia, Manager, Ruhbir and Pl.istics Dept., 
Crysler Corporation, .Jerry I. Harvey, Superin- 
tendent, Industrial l-.nn i neir i nn. Clievrolet 
Pressed Metals Division, (ii'iieral Motors Corpora- 
tion, .ind Aaron I). Rosenstein, Supervisor, Ad- 
vanci- Materials, Rubber and Plastics Department, 
Chrysler Corporation. We are nratelul to them 
lor their helplul advice. 

ihe session pajiers include one on the use 
ol N/VSA technolony, especi.illy .N’AS IRAN .ind irac- 
ture mech.inics, by eiinineers ol K.iton Corpor.i- 
tion to improve latinne llfi' for truck .axles, 
and a presentation on the current and luture 
content ol the NAS I RAN Computer program by the 
NASA ni.in.iner ol the N/\S IRAN systems oil ice. 
"TeclinoloHV lor Cas iurhines", "Instrumentation 
lor Propulsion Systems iK-velopment", .ind "Bear- 
inn, Cearinn, and Lubrication rechnolony", all 
from the Lewis Centt r, comprise the rest of thi' 
sess ion . 

rhe Department ol Kni-rny studies manaHcd by 
NASA on Has turbine, Stirlinn, and electric pro- 
pulsion technoloHies for hinhwiy vehicles are 
too new lor thorounh reportinn yet. But the nas 
turbine paper in this session is .in iwerview 
that depicts the technolony from aerospace that 
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ciin .isslHt ttu> Jovelopmont ui Clit- automotive 
turoine engine. 

It is, of course, impossible to predict ex* 
acLly wluit item oi technology an engineer will 
need at any instant. So rather than attempt to 
lonvey transferrabli- lechnolt)ny all "packaged 
up", llie siHsion Is intended to convev an Im- 
pression ol the kinds of tetlinieal Information 
.tvailahle from .NASA programs. I'oteiitial users 
are invlti-d to acquire It. 

I'o facilitate access to its technology, 

NASA opiT.ites a iechnoloKy I'Lilizalion program. 

ihere are a number of services olfered in 
this program. 

NASA Tech briefs Is u quarterly publication 
.ivail.ible I ree to any I’.S. citizen or ornuniza- 
tion. It.s one-pane descriptions oi new tech- 
nolony cover potenti.il products, fabrication 
processes, l.'ib ami shop techniques, electronic 
circuits, computer pronrams, and technical data, 
and ;ire c.iti’nor i zed and indexed to make a useful 
cur rent -awareness document . 

Technical support p.ick.ines that mon- fully 
describe a Tech Hriel sub|ecL when necessary 
are available on request. 

NjVSA sponsors six Industrial Applications 
Centers (Table I). These Centers have acct-ss to 
some J million documents in many major data 
banks, and offer clients such specialized .ser- 
vices as literature searches, custom-designed 
current-.iwareness abstracts, evaluation ami ap- 
plications of liter.iture search results, and 
consu 1 tat ii>n with NASA field centers. 

An extensive library ot computer programs 
is available throuKh the Computer Soitwear and 
Inlormation Center (COSMIC), Suite 112, Barrow 
Hall, I'niversity I'i Georxia, Athens, GA J0h02 . 

(COSMIC staff will help customers identity their 
computer soitwear needs, follows up to determine 
successes and problems, and provides updates and 
corrections. Charges are nominal. 

A Technolo>;y I'tilization Officer at e.ich 
NASA field center will assist you directly 
(Table II) when necessary. 

NASA inventions that have been patentid .ir» 
available for licensim; in tlu fnitid States, 
both exclusively and non-exc lus i ve 1 y . The Pa- 
tent Counsel at the NASA field center th.it spon- 
sored the invention can .idvise and .issist on p.i- 
tent status and licensin,;. nl 

Thousands of spinoffs of NWSA research to 
virtually every area on the economy .ittest to 
the successful workability of this l5-year-old , 

proxram. Trv it. 
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